
OT3bIB O<l>Im;HAJibHOro OIIIIOHEHTA 

o .rurncepTaIUIB ,[{o6p5IKoBoii KceH1u1 CepreeBHhI «MOJIEKYJUIPHO-

<l> HJIOIBHETIItIBCKOE HCCJIE,[{OBAHHE B~,[{OB EL YMUS L. <l>JIOPbl 

POCCHH», npe.n;cTaBJieHHoii Ha co11cKaH11e y~reHoii cTeneHM 

KaH):(H):(aTa 6MOJIOrWieCKHX Ha)'K no cnerurnJihHOCDIM 

03.02.07 - «reHeTMKa» H 03.02.01 - «DOTaHHKa». 

AKTyaJILHOCTh 1136pauuoii TeMLI. IIpo6JieMa KJiaccmpHKa:u;1111 iKHBhIX 

opraHM3MOB, McTopwiecm Bocxo.w.u:u;M K aHTWIHhIM speMeHaM, He YTPaq11BaeT 

aKT)'aJibHOCTH H B HaCT05III{eM, B qacTHOCTH, no IIpHqHHe noCT05IHHOro 

nonOJIHeHH5I HayqHhIX 3HaHMH HOBblMH .n;aHHblMH 0 caMbIX pa3JIWIHblX o6'heKTax. 

CoBpeMeHHM 6110Jior11qecKM c11cTeMaT11Ka, npHMeHHMM ):(Jl5I KJiaccmpHKa:u;1111 

BCex iKHBbIX opraHH3MOB, OCHOBhIBaeTC5I Ha 3BOJIIOI{HOHHblX CB5I35IX MeiK):()' 

TaKCOHaMH, KOTOpbie Bbl5IBJUIIOTC5I nyTeM conocTaBJieHH5I CXO):(CTBa H pa3JIHqH5{ 

o6neKToB no onpe.n;eJieHHbIM npM3HaKaM, KaK MopcjJoJior11qecmM, TaK 11 

MOJieKyJ15IpHbIM. Pa3BHTHe H BHe.n;peHMe B IIpaKTHKY COBpeMeHHbIX MeTO):(OB 

" MOJieK)'JI5IPHOH reHeTHKH OTKphIBaeT m11pome B03MOiKHOCTH ):(Jl5I aHaJIH3a 

cjJHJioreHeTWieCKHX OTHOIDeHHH MeiK.n:y rpynnaMH o6neKTOB JII06hIX 

TaKCOHOM11qecmx KaTerop11ii. IIocT05IHHo nporpecc11pyroll{ee HaKoIIJieHMe 

):(aHHbIX 06 OT):(eJihHbIX ,n;HarHOCTWieCKHX cjJparMeHTax, a B nepcneKTHBe, H 0 

:u;eJiblX reHOMax, n03BOJI5IeT BblBO):(HTb cjJHJioreHeTWieCKHe HCCJie,n:oBaHH5I Ha 

IIpHHI{HnHaJibHO HOBbIH ypoBeHh, npM6JIHiKMCb K nOCTPOeHmo CHCTeMhl, B 

MaKCHMaJibHOH CTeneHH OTPaiKaroll{eH 3BOJIIOI{HOHHOe CXO):(CTBO H pa3JIHq11e 

TaKCOHOB, a TaKiKe (qTo HeMaJIOBaiKHO) o6ocHOBaHHO pa3rpaHWIHBaJOII{eH 

TaKCOHbl Me)K):(y co6oii. 

MoJieKYJI5IPHM cjJHJioreHH5I, OCHOBaHHaJI Ha aHaJIH3e nocJie,n:oBaTeJihHOCTeii 

,[{HK, OTHOCHTeJibHO He,n:aBHO CTaJia o611{enpHH5ITblM no.n;xo.n;oM, MCnOJih3)'eMhIM B 

KJiacc11cjJ11Ka:u;1111 pacTeHMH. ,[{eiicTBMTeJihHO, npe.n;cTaBMTeJIM :u;apcTBa PacTeHAA, 

H3-3a CBoeii cnoco6HOCTH K MeiKBH):(OBOMy CKpell{MBaHmo, nOJIHIIJIOH.n;H3al{HH H 

ropH30HTaJibHOMY nepeHocy reHOB (Macmpyroll{HX 3BOJIIOI{HOHHble CHrHaJibl), 

5IBJUIIOTC5I HenpOCTblMH o6'heKTaMH ):(Jl5I 6HOJIOrWieCKOH CHCTeMaTHKH H 

3BOJIIOI{HOHHOH 6HoJiorHM. IIo 3TOH npwiHHe paccMaTPHBaeMM .n;11ccepTa:u;110HHM 

pa6oTa ,[{o6pHKOBoii K.C., nocB5Ill{eHHM H3yqeHHIO MoJieKyJ15IpHoii cjJHJioreHHH 

po.n;a Elymus (lli1peiiHHK), o.n;Horo 113 caMhIX TPY.Z1:HbIX B TaKCOHOMWieCKOM 

OTHOmeHHH po.n;oB ceMeHCTBa 3JiaKH (Poaceae ), HeCOMHeHHO, npe.n;cTaBJI5IeTC5I 

aKT)'aJihHOH H 3HaqHMOH. 



HayquaH uoau1ua u npaKTuqecKaH 1uaquMOCTh pa6oThI. B pa6oTe 

,no6p51KOBoif K.C. 6om npoBe,n:eH amuu13 po,n:cTBeHHI>IX CB513eif Me)K.n:y B11,n:aMH 

Elymus L. sensu lato cpnopb1 PoccHH c noMomI>IO MeTo,n:oB MoneKyIDipHoif 

cpHnoreHHH, OCHOBaHHblX Ha ceKBeHHpOBaHHH ,n:HarHOCTHqecKHX cpparMeHTOB 

51,n:epHI>IX (ITS1-5.8S-ITS2) H xnoponnacTHI>IX (tmL-trnF) reHOB. B pe3ynI>TaTe 

BnepBI>1e 6I>mH BI>rnBneHI>I ,n:Ba ceMeifcTBa pH6oT~noB (THnoB ITS I THnoB p,nHK) 

y BH.lJ:OB Elymus EBpa3HH, Ha3BaHHI>1x Northern St-rDNA H Southern St-rDNA. 

TaK)Ke BI>rnBneHI>I He MeHee 6 pa3HI>IX BapHaHTOB rannoTHnOB xnoponnacTHoif 

,nHK, He cornacYIQmHxc51 c H,n:eHTHcpuu:HpoBaHHI>IMH pH60THnaMH. OcHOBHI>IM 

pe3ynI>TaTOM pa60TI>1, c ToqKH 3peHH.51 ocpm.i:HanI>Horo onnoHeHTa, 

npe,n:cTaBn51eTC51 3aKnIOqeHHe 0 Heo6xo,n:HMOCTH nepecMorpa CHCTeMbl BH.lJ:OB B 

po.n:e Elymus, co3,n:aHHoif qn.-Kopp. P AH H.H. 1(BeneBI>IM H 5IBn5IIOmeifc51 

o6menpHH51TOH cpe,n:H pOCCHHCKHX 6oTaHHKOB (xOT51 B TeKCTe .lJ:HCcepTaU:HOHHOH 

pa60TI>1 :no H He yTBep)K.n:aeTC51 np51MO ) . 3To 3aKnIOqeHHe TaK)Ke xoporno 

cornacyeTC51 c pe3ynI>TaTaMH aHanH3a MoneKyllilpHOH cpHnoreHHH aMepHKaHCKHX 

H KHTaifcKHx BH.lJ:OB Elymus, BI>1nonHeHHoro 3apy6e)J(HI>IMH Hccne,n:oBaTeMMH. 

Bonpochl u 1aMeqaHHH. Y ocpHu:HanI>Horo onnoHeHTa B03HHK p51,n: 

BOnpoCOB H 3aMeqaHHH, Ha KOTOpble Heo6xo,n:HMO nonyqHTb OTBeT: 1) Il03BOnHnO 

nH npoBe,n:eHHOe Hccne,n:oBaHHe npHHU:HnHanbHO o6oraTHTb MHpOBOe 3HaHHe 6 

crpyKType po.n:a Elymus, HnH nonyqeHHI>1e pe3ynI>TaTI>I nonHOCTI>IO cornacYIQTC51 c 

paHee nonyqeHHI>IMH pe3ynI>TaTaMH .n:pyrHX aBTopoB? 2) CornacHI>I m1 Bo1 c 

KnaccHcpHKau:Heif BH.lJ:OB po.n:a Elymus, npe.n:no)KeHHoif C. Yen c coaBTopaMH 

(2005) H OCHOBaHHOH Ha reHOMHOH KOHCTHTyu:HH? EcnH HeT, TO noqeMy, a ecnH 

.n:a, TO M51 qero BI>1 npH,n:ep)KHBaeTecI> KnaccHcpHKaU:HH no H .H. 1(BeneBy? 3) KaK 

BI>1 nonaraeTe, B03MO)KHO nH no rep6apHoMy MaTepHany ou:eHHBaTI> nnoH,n:HoCTI> 

o6pa3u:a H HanttqHe St, H, Y H HHI>1x reHOMOB, H ecnH .n:a, TO Ha ocHoBe KaKHX 

MeTo,n:oB H no.n:xo,n:oB? 4) CKonI>Ko neT nI>1peiIHHK MO)KeT pa3MHO)KaTI>C51 

BereTaTHBHO H Boo6me cymecTBOBaTI>? T .e. KaKoif npou:eHT nonyIDIU:HH MO)KeT 

6o1Tb npe,n:cTaBneH CTepHnbHblMH oco651MH, npo.n:yKTaMH pa3nffqHblX 

<<Hey,n:aqHI>IX» cKpemHBaHHif? 5) B qeM cMI>1cn aHan113a TonI>KO napcHMOHttqHO 

3HaqHMI>IX caiITOB, a He nonHI>IX nocne.n:oBaTenI>HOCTeif? 6) Ha KaKOM ocHoBaHHH 

BI>1 cTpoHnH ceTI> NeighbourNet M51 nocne,n:oBaTenI>HocTeif xnoponnacTHI>IX 

reHOB (npHno)KeHHe 4), xoT51 B TeKcTe ,n:HccepTaU:HH yKa3aHo, qTo BI>1 Hcxo,n:HTe H3 

npe.n:nono)KeHH.51 o MaTepHHCKOM Hacne,n:oBaHHH xnoponnacTHoif ,nHK ( crp. 98)? 

Be.no peKoM6HHaU:HH B xnoponnacTHOif ,nHK npH 3TOM O)KH.lJ:aTI> HenI>351, pa3 

Hacne,n:OBaHHe BepTHKanbHOe? 7) ,nn51 CKOnbKH o6pa3U:OB H3BeCTHbl 

nocne.n:oBaTenI>HOCTH KaK 51,n:epHoro (ITS), TaK H xnoponnacTHoro (trnL-trnF), 

cpparMeHTOB? EcnH conocTaBHTb TOnonorHH Kna,n:orpaMM Ha HX OCHOBe, 

HacKonI>KO OHH 6y,n:yT cxo,n:HI>IMH I pa3nttqHI>IMH? H KaK 3TO o6o51CHHTI>? 



ECTb lf lfHbie 3aMeqaHIDI, KaCaIOII(HeC51 HCnOJib30BaHHbIX MeTOJJ:OB lf 

c.n:enaHHbIX BblBO):(OB. ,l..(M BbI):(eJieHH51 ,l..(HK lf3 rep6apHoro MaTepHana 

cyn:i:ecTB)'IOT KOMMepqeCKHe Ha6opb1, n03BOIDIIOII(He cyn:i:eCTBeHHO nOBbICHTb 

ycnernHOCTb IJIU> npH aHaJIH3e no cpaBHeHmo c . rpa.n:m.J;HOHHbIMlf MeTO):(aMH. 

CooTHorneHHe qacToT rpaH3HIJ:HH H rpaHcBepcna H He JJ:OJI)KHO paBH51ThC51 0,5 (T.e. 

TaKaH «HyneBa51 rHnoTe3a» Heo6ocHoBaHHa ), no~KOJibKY MYTaIJ:HOHHhIH nponecc 

onepHpyeT He «6YKBaMH» A, T' r lf 1{, a peanhHbIMll MOJieKyJiaMll, 

pa3JiffqaJOII(llMllC51 no 6HOXlfMffqeCKHM lf CTeXllOMerpHqecKHM CBOHCTBaM, KpOMe 

Toro, 3MnHp11qecKHe .n:aHHbie nOKa3bIBalOT, qTo rpaH3lfl.J;lfll BCrpeqaIOTC51 qall(e, 

qeM rpaHcBepc1111. Cne.n:oBaTeJibHO, HllKaKo.ii: oco6o.ii: ponH ecTeCTBeHHoro oT6opa, 

.n:e.ii:cTBOBaBrnero Ha 3Tll nocne.n:oBaTeJibHOCTll, npocne.n:HTh TaKHM o6pa30M 

HeJib351 (11CIIOJib30BaHlle IIO):(XO):(OB MOJieKyMpHOH 3BOJIIOIJ;lllf, TaKHX KaK pacqeT 

KpHTepIDI Ta):()IillMbl lf 6onee CJIO)l(HblX KpHTep11eB, B CBOIO oqepe.n:o, MO)l(eT 

no3BOJIHTh Ha6JIIO.n:aTb OTKJI0HeH11e OT Mo.n:enH He.ii:rpanoHo.ii: 3BOJIIOIJ;HH). CxeMbI 

BTOpffqHO.ii: crpyKTypo1 ITSl 11 ITS2 (p11c. 13 H 14) H3o6pa)l(aIOT KOJihIJ;eByro PHK, 

qTo He cooTBeTCTByeT 06Il(e11p11H5ITO.ii: Mo.n:en11 Bbipe3aHIDI ITS 113 

npe.n:rnecTBeHHllKa p116ocOMHo.ii: PHK. He51cHa cpopMyn11poBKa Ha cTp. 95 « ... MhI 

CTOJIKHYJillCb c Hll3Ko.ii: 113MeHqllBOCTbIO nocne.n:oBaTeJihHOCTe.ii: ITS 11 tmL-trnF, 
qTo 11p11BeJIO K IIOJiyqeHmo He):(OCTaToqHo pa3perneHHblX TOnonor11.ii:, a c .n:pyro.ii:· 

cTopoHhI, c 6onornHM q11cnoM cnyqa.ii:HbIX ttyKJieOTllJJ:HbIX 3aMeH yqacTKOB ITSl 11 

ITS2, He MeH5IIOII(llX BTOpHqHyro crpyKTypy 11pe-PHK, HO MacKHpyIDII(HX 

cpHJioreHeTffqeCK11.ii: c11rHan 11 3arpyJJ:H5IIOII(llH nocrpoeH11e xoporno pa3perneHHbIX 

KJia.n:orpaMM». Cnyqa.ii:Hoie HYKJieOTllJJ:Hhie 3aMeHhI KaK pa3 11 51BJI51IOTC51 TeM 

caMbIM «CllrHaJIOM», KOTOpbIH paCKpbIBaeT 3BOJIIOIJ;llOHH)'IO llCTOpHIO o6pa3IJ;a, 

ecnH TOJibKO He 11pe.n:cTaBJI5IIOT co6o.ii: apTecpaKTbI ceKBeHHpoBaHIDI. Borno.n: o 

«Hecnyqa.ii:HOCTH» pacnpe.n:eneHIDI MyranH.ii: B ITS-nocne.n:oBaTeJihHOCT51X (Borno.n: 

1) He COOTBeTCTByeT .n:e.ii:CTBHTeJibHOCTlf (110.n:cqeTbl nOKa3bIBaIOT, qTo Ha caMOM 

.n:ene pac11pe.n:enett11e He OTJiffqaeTC51 OT cnyqa.ii:Horo ). HaKoHen, Bhrno.n: 8 He 

51BJI51eTC51 BblBO):(OM 113 IIpo.n:enaHHOH pa60Tbl, a, CKOpee, CYMMHpyeT HeKOTOpbie ee 

pe3yno Ta Thi. 

Ou:euKa .r.ocToBepuocTu u HOBH3HhI uccJie.r.oBauu.H, noJiyqeuuL1x 

pe3yJILTaToB u BhIBo.r.oB. B nenoM, .n:HccepTaIJ;HOHHoe Hccne.n:oBaH11e 

npe.n:cTaBMeT co6o.ii: pa6oTy Ha oqeHb CJIO)KHOM MaTep11ane, K TOMY )Ke He 

IIOJiyqeHHOM aBTOpOM HeIIocpe.n:cTBeHHO (a pa6oTa c qy)l(HM MaTepHanOM BCer.n:a 

onacHa 11 rpy.n:Ha). K .n:ocTOllHCTBaM pa6oTbI cne.n:yeT OTHecT11 a.n:eKBaTHoe 

11p11MeHeH11e MeTOJJ:OB 11ocrpoeHIDI ceT11 NeighborNet JJ:JI51 aHanH3a po.n:cTBeHHhIX 

OTHOllieHllH Me)l(.n:y Bll):(aMll, 3BOJIIOIJ;llOHHa51 llCTOp1151 KOTOpbIX, Bep051THO, 

BKJIIOqana co601TIDI r116p11.n:113aIJ;Hll 11/11n11 110JIHIIJIOHJJ:ll3an1111. HecoMHeHHhIM 



.n:oeTOHHeTBOM pa60Tbl ·~aK)Ke 5.lBJUieTeH rro.n:xo.n: K BbIHBJieHHIO (H HeKJIIOqeHHIO H3 

aHaJIH3a) rreeB.n:oreHoB 5.8S-p,[(HK Ha oeHoBe HX GC-eoeTaBa. 

Pa6oTa BbIHBHJia pH.n: rrpo6rreM, eBH3aHHblX e eHeTeMaTHKOM H TaKeOHOMHeii 

BH.[(OB 3JiaKOB, OIIHenrnaeMblX no KOJIJieKtiHOHHblM o6pa3l(aM. TaK, 

rrpe.n:eTaBJIHeTeH, qTo y.n:o6Hnle e TOqKH 3peHHH KaTaJIOrH3al(HH Ha3BaHHH BH.[(OB B 

pearrI>HOeTH onHeI>IBaIOT He BH.[(bl B «JIHHHeeBeKOM», HJIH «BaBHJIOBeKOM», CMbleJie 

(T.e. OTHOeHTeJibHO KpynHnle TaKeOHOMHqeeKHe e.n:HHHI(bl), a HeKOTOpDie rpyrrnnl 

paeTeHHM, HeeymHe xapaKTepHnle cl_}eHOTHn:HqeeKHe OTJI:HqHH, ,[(aHHble OTJI:HqHH, 

0.[(HaKO (KaK BH.[(HO H3 MOJieKyJUipHo-reHeT:HqeeKoro aHaJIH3a), He HMeIOT 

6orr1>rnoro Beea .[(J15.l 6HOJIOr:HqeeKOM eHeTeMaTHKH no TOM IIp:HqHHe, qTo, B nOJIHOM 

eooTBeTeTBHH e 3aKOHOM roMorrorHqeeKHx pH.lJ:OB H.H. BaBHJIOBa, MoryT 

nOHBJIHTbeH H Heqe3aTb He3aBHeHMO B pa3HblX rpynnax paeTeHHM, o6oe.[(HHeHHblX 

o6mHM npoHexo)K.[(eHHeM. IIorrHoTa Herrorrn30BaHHOii KorrrreKI(HH rep6apH1>1x 

o6pa3l(OB (T.e. penpe3eHTaTHBHOeTb BDI6opKH, B H.n:earre OIIHebIBaIOII(eM Bee 

pa3Hoo6pa3He cl_)opM eBpoa3HaTeKHX n1>1peiiHHKOB) TO)Ke HeoqeBH.[(Ha (noeKOJibKY 

eymeeTByeT oqeHb MHOro BapHaHTOB ). 0.n:HaKO 3KerrepTHyIO Ol(eHKY 

.n:oeTOHHeTBaM pa60Tbl H 3HaqHMOeTH pe3yJinTaTOB .[(JUI 6oTaH:HqeeKOM HaYKH 

.[(OJI)l(Hbl .n:aBaTb enel(HaJIHeTbl B .n:aHHOM o6rraeTH. 

c no3Hl(HM )Ke eoBpeMeHHOM reHeTHKH npe.n:eTaBJUieTeH HeeOMHeHHblM, qTo 

.n:HeeepTal(HOHHaH pa6oTa ,[(o6pHKOBoii K .C. BI>morrHeHa Ha .n:oeTaToqHo B1>1eoKOM 

ypOBHe, HOeHT 3aKOHqeHHblM xapaKTep H 5.lBJIHeTeH l(erroeTHblM Heerre.n:oBaHHeM, 

BKJIIOqa10meM nO.[(XO.[(bl MOJieKyrrHpHOM reHeTHKH H reHOeHeTeMaTHKH .[(JUI 

xapaKTepHeTHKH po.n:eTBeHHI>lX OTHorneHHii BH.ll:OB Elymus L. sensu lato cl_)rrop1>1 

PoeeHH. 0.n:HaKo, erre.n:yeT 3aMeTHTI>, qTo B 3rroxy «6orr1>rnHx .n:aHH1>1x» 

l(erreeoo6pa3HO 6nIJIO 61>1 BOBJieqb B aHaJIH3 Bee .n:oeTynHble noerre.n:oBaTeJII>HOeTH 

.[(HarHOeT:HqeeKHx cl_)parMeHTOB po.n:eTBeHHblX BH.[(OB H o6pa3l(OB, npe.n:eTaBJieHHbie 

Ha NCBI (TaM Haxo.n:HTeH He MeHee 500 rroerre.n:oBaTeJII>HOeTeii ITS e B1>1eoKHM 

exo.n:eTBOM (H3 HHX 6orree 100 IITT. e >90%-HblM exo.n:eTBOM) e 

noerre.n:oBaTeJII>HOeTHMH Elymus). C .n:pyroii eTopoHDI, B03MO)KHO, 3TO e.n:errarro 61>1 

06II(yIO KapTHHY eme 6orree 3anyTaHHOM.'. IIorryqeHHble B pa6oTe .n:aHHbie HMeIOT 

onpe.n:erreHHoe 3HaqeHHe .n:JUI noeTPOeHHH cl_)HJioreHHH po.n:a Elymus B MHpOBOM 

o6oeMe, n03TOMY HX ony6JIHKOBaHHe B Me)K.n:yttapo.n:HoM )KypHarre, 6e3yCJIOBHO, 

6nIJIO 61>1 HeJIHIITHHM .[(JUI MHpOBOro HayqHoro eoo6meeTBa (HeeMOTpH Ha 

OTHOeHTeJibHO eKpOMHbIH BKJia.n: .[(HeeepTaHTa B pa3BHTHe nOHHMaHHH 3BOJIIOI(HH 

reHOMOB 3JiaKOB ). 

CTpyKTypa }J;HccepTau;uu. ,[(HceepTal(HH eoeTOHT H3 BBe.n:eHHH, TPex rrraB, 

3aKJIIOqeHHH, BI>rno.n:oB H TPex npHJIO)KeHHii. MaTepHarr H3JIO)KeH JIHTepaTypHnlM 

5.l3blKOM, qTo o6rrerqaeT noHHMaHHe eJIO)KHblX npo6rreM, nO.[(HHMaeMblX 



.n:HccepTaHTOM. IIorrHl>IH o6neM .IJ:MCcepTaQHH cocTaBIDieT 17 4 CTPaHHU:I>I, BKJIIOqaJI 

rrpMJIO)Kemrn Ha 28 CTPaHHu;ax, c 22 pHC)'IIKaMH H 24 Ta6mlu;aMM. CrrHCOK 

JIHTepaTypoI co.nep)KMT 208 HaHMeHOBaHHH. 

CooTBeTcTsue )J,uccepTau;uouuoii pa6oThI KpnTepuHM "IIoJio~euuH o 
npucy~euuu yqeubIX cTeneueii". ,[(HccepTaQHOHHaJI pa6oTa K.C. ,[(o6p51KOBOH 

«MorreKyIDipHo-qmrroreHeTHqecKoe Hccrre.noBaHife BH.IJ:OB Elymus L. cprrop1>1 

PoccHH» cooTBeTCTByeT KpHTepITTM, ycTaHoBrreHHbIM B «Ilorro)KeHHH o 

rrpHcy)K.IJ:eHHH yqeH1>1x cTerreHeii», )'TBep)K.IJ:eHHOM IIpaBHTerrI>cTBOM P<!> OT 24 
ceHT516p51 2013 ro.na N~ 842), rrpe.nn51BJI51eMI>IM K .n:HccepTau;ITTM Ha coHcKaHHe 

yqeHoii cTerreHH KaH.n:H.naTa HayK, a ee aBTop ,[(o6p51KOBa K.C. 3acrry)KHBaeT 

rrpHC)')K.IJ:eHITT yqeHOH CTerreHH KaH.IJ:H.IJ:aTa 6HOJIOrlfqeCKHX HayK no 

crreu;HaJibHOCT51M 03.02.07 - «feHeTHKa» H 03.02.01 - «nOTaHHKa>>. 

lKyKoB BJia,lJ,nMup AJieKcau,l1,posuq 

KaH.IJ:H.IJ:aT 6HOJIOrlfqeCKHX Ha)'K, 6e3 3BaHH51 

/, 
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